
US007529619B2 

(12) United States Patent (10) Patent No.: US 7,529,619 B2 
Lien (45) Date of Patent: May 5, 2009 

(54) CONNECTION APPARATUS AND PORTABLE (56) References Cited 
SYSTEM THEREOF 

U.S. PATENT DOCUMENTS 

(75) Inventor; Te_Li Liens Taoyuan (TW) 6,007,372 A * 12/1999 Wood ....................... .. 439/502 
6,023,232 A * 2/2000 Eitzenberger .. 340/988 

('73) AssigneeZ Mitac International Corp" Taoyuan 6,535,140 B1 * 3/2003 GOSS et a1. ...... .. 340/905 
(TW) 6,535,813 B1* 3/2003 Schmidt et a1. .... .. 701/209 

6,844,846 B1* 1/2005 Riday ............. .. 342/357.1 

. _ . . . . 7,151,950 B1* 12/2006 Oyang et a1. ........... .. 455/556.1 

( * ) Nome" sublectlo any dlsclalmer{ the term Ofthls 7,468,692 B1 * 12/2008 Wiegers ............... .. 342657.06 
Patent 15 mended Or a(busted under 35 2007/0179702 Al* 8/2007 Pemble et a1. ............ .. 701/200 

U.S.C. 154(b) by 478 days. * Cited by examiner 

(21) APP1- NOJ 11/365,828 Primary ExamineriMichael J. Zanelli 
_ (74) Attorney, Agent, or FirmiRabin & Berdo, PC. 

(22) F1led: Mar. 2, 2006 
(57) ABSTRACT 

(65) Prior Publication Data 
A connection apparatus and a portable system thereof are 

Us 2006/0199569 A1 8613' 7’ 2006 connected to a tra?ic message channel (TMC) device through 

30 F . A l. t. P . .t D t a umversal serial bus (U SB) port. The portable system 
( ) orelgn PP lea Ion non y a a includes a satellite navigation device for performing a posi 

Mar. 2, 2005 (TW) ............................ .. 94106318 A tioning function through the global positioning system and 
dis la in a traf?c messa e throu h a dis la interface, a P y g g g P y 

(51) Int- Cl- USB port connecting to the TMC device to transmit the traf?c 
G01C 21/00 (2006-01) message to the satellite navigation device, and a sWitch device 
G08G 1/0968 (2006-01) for determining Whether the connecting device is a USB 
U-S. Cl. ................................ .. device Or a device and switching the transmission stall 

(58) Field of Classi?cation Search ..................... .. None dard and poWer supply mode thereof. 

See application ?le for complete search history. 18 Claims, 5 Drawing Sheets 

200 

l 
I \ 100 

I 
l 240 
I I 
| . . 210 ' 
I Display mterface | 

| l 150 
I I 

Universal serial | . - 
l I Traffic message 
I bus on channel device 
I 220 p | 

I 
| CPU 
I I 

I I 

| 5 Switch I 
| d . ' 
\ 23o evlce | 

\ I 
\ l 

I 
______-——_—_n_—_’ 



US. Patent May 5,2009 Sheet 1 of5 US 7,529,619 B2 

@2206 $520 “$338 098i 

TOE \lllll'll 
\ 

\ 
x 

_ 003% 

_ 

_ 5&6 

_ _ _ 

" tom 25 0mm 

1 _ 5.5m E2955 
om? _ 

_ \/\ 

_ 9N 

_ 

- ovm 

/ 

I 
I 

com 

llllllll 0mm M DmU 
I 

93235 $32G 
/ 

~___-__-____—__" 





US. Patent May 5,2009 Sheet 3 of5 US 7,529,619 B2 

mNOE 
NV | 

92628 AA 3 <HHEH 

tam: / @555 k 
E .. 

mm? 00> 

NV | 

nu?azou vv 8 < limma Q M o uo> 

.25: m m l?ztmima H 
mm | 

mm?“ oo> 







US 7,529,619 B2 
1 

CONNECTION APPARATUS AND PORTABLE 
SYSTEM THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This non-provisional application claims priority under 35 
U.S.C. § 119(a) on Patent Application No(s). 09410318 ?led 
in TaiWan, R.O.C. on Mar. 2, 2005, the entire contents of 
Which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of Invention 
The present invention relates to a connection apparatus and 

particularly to a connection apparatus and a portable system 
(such as a satellite navigation device) adopted in the connec 
tion apparatus that are used in Wireless navigation systems to 
enable a traf?c message channel (TMC) device, to be linked 
to the satellite navigation device through a universal serial bus 
(USB). 

2. Related Art 
Development of the information society has created a 

higher demand for traf?c information. To establish a compre 
hensive tra?ic information announcement system is the main 
content of an intelligent traf?c system. This is a traf?c infor 
mation service, heavily focused on city traf?c management in 
many countries. 

In most cities and metropolitan areas of many countries 
tra?ic broadcasting radio stations have been set up. Before the 
advanced vehicle-based navigation devices are Widely avail 
able, the traf?c broadcasting radio station is the main channel 
for announcing instant and dynamic traf?c information. Most 
foreign tra?ic information broadcastings adopt the radio digi 
tal system (RDS) developed by the European Broadcasting 
Union (EBU). The present RDS has been converged With the 
TMC to form RDS-TMC. According to statistics, information 
utiliZation that adopts the RDS-TMC has increased from 39% 
of the regular tra?ic broadcasting system to 64%, travel time 
can reduce 3%-9%, and driving speed can increase 30%. In 
recent years, With the advance of tra?ic broadcasting technol 
ogy, the broadcasting method has sWitched from analog to 
digital. With the neW generation of handheld satellite naviga 
tion devices coupled With the TMC system, users have even 
better control of tra?ic conditions. 

HoWever, problems still exist for coupling the USB 1.1 
interface With the TMC device and satellite navigation 
device. For instance, poWer supply is one of the problems. As 
the general satellite navigation device is connected to other 
electronic devices (such as computers) through the USB 
interface, the voltage required for the satellite navigation 
device is provided from the computer. On the other hand, 
When coupling With the TMC device, the voltage required for 
the TMC device has to be provided by the satellite navigation 
device. 

Hence hoW to smoothly connect the TMC device to the 
satellite navigation system through the USB is an issue 
remained to be resolved in the industry. 

SUMMARY OF THE INVENTION 

In vieW of the disadvantages and problems not yet resolved 
in the prior art, the present invention aims to provide a con 
nection apparatus and a portable system thereof that can 
connect a USB communication port to a TMC device. The 
TMC device can receive radio frequency to transmit tra?ic 
messages to the TMC device. 
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2 
The connection apparatus according to the invention 

includes a USB port and a sWitch device. 
The USB port is connected to a TMC device to transmit 

traf?c information. The sWitch device determines Whether the 
connecting device is a USB device or a TMC device, and 
sWitches the transmission method and poWer supply mode. 

In addition, the invention also provides a portable system 
that includes a satellite navigation device to perform position 
ing through a global positioning system (GPS) and display 
traf?c information through a display interface, a USB port 
connecting to the TMC device to transmit the traf?c informa 
tion to the satellite navigation device, and a sWitch device to 
determine Whether the connecting device is a USB device or 
a TMC device, and sWitch the transmission standard (e.g. 
USB 1.1 or USB2.0) and poWer supply mode. 
By means of the sWitch device, the TMC device can be 

connected to the satellite navigation device through the USB. 
Further scope of applicability of the present invention Will 

become apparent from the detailed description given herein 
after. HoWever, it should be understood that the detailed 
description and speci?c examples, While indicating preferred 
embodiments of the invention, are given by Way of illustration 
only, since various changes and modi?cations Within the 
spirit and scope of the invention Will become apparent to 
those skilled in the art from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention Will become more fully understood 
from the detailed description given in the illustration beloW 
only, and thus does not limit the present invention, Wherein: 

FIG. 1 is a system block diagram of a satellite navigation 
device and a TMC device according to the invention; 

FIG. 2A is a circuit diagram of the connection system of the 
invention; 

FIG. 2B is a transformation circuit diagram betWeen the 
TMC device and the USB device of the invention; 

FIG. 3A is a circuit diagram of poWer supply sWitch 
according to the invention; 

FIG. 3B is a circuit diagram of USB poWer supply accord 
ing to the invention; 

FIG. 3C is a circuit diagram of TMC poWer supply accord 
ing to the invention; and 

FIG. 4 is a system ?owchart of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Refer to FIG. 1 for a system block diagram of a satellite 
navigation device and a TMC device according to the inven 
tion. The satellite navigation device 200 includes a USB port 
210, a sWitch device 220, a central processing unit (CPU) 230 
and a display interface 240. The TMC device 100 is con 
nected to the satellite navigation device 200 through a USB 
interface 150. 
The TMC device 100 receives tra?ic information by radio 

transmission through a radio digital system (RDS). When a 
remote tra?ic incident occurs, the information of the traf?c 
incident is transmitted to a traf?c information center (TIC); 
then the incident information is sent to the TMC device 100 
through an FM bandWidth via a radio broadcasting station. 
When the TMC device 100 receives the incident information, 
the signal is transmitted to the satellite navigation device 200 
through the USB interface 150. 
The satellite navigation device 200 may be a handheld 

satellite navigation device, or a built-in or externally con 
nected smart phone or personal digital assistant (PDA). The 
satellite navigation device 200 has the CPU 230 to process 
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various signals, such as sound, images, control signals, and 
the like. The satellite navigation device 200 generally 
includes a GPS module, Which transmits data (TX and RX) 
With the CPU 230 through a universal asynchronous receiver 
transmitter (UART) (not shoWn in the draWings), Which 
serves as an interface. 

The satellite navigation device 200 of the invention further 
has a USB port 210 to connect to instruments (such as com 
puters) that are equipped With a USB interface 150. After 
connection, data stored in the hard disk of the satellite navi 
gation device 200 can be moved to input and output. Of 
course, if the USB port 210 is connected to the TMC device 
100, the signal of the TMC device 100 can be transmitted to 
the satellite navigation device 200. After having been pro 
cessed and analyZed through softWare, the location of the 
tra?ic incident can be indicated on the display device 240. 

As the satellite navigation device 200 and TMC device 100 
have respectively an independent poWer supply, the general 
satellite navigation device 200 connected to the USB is a 
client With a voltage provided by an external system. But if it 
is connected to the TMC device 100, the satellite navigation 
device 200 has to be provided With a sWitch device 200 to 
sWitch betWeen the general USB device and the TMC device 
100. Details of data transmission and poWer supply are elabo 
rated as folloWs: 

For data transmission, refer to FIG. 2A for the circuit 
diagram of the connection system of the invention. A connec 
tor 300 is provided to receive signals from a USB device or 
TMC device through a circuit. The connector 300 may adopt 
a product of model No. UH51543-S7 produced by FOX 
CONN corporation. The USB device and TMC device 100 
transmit data through contacts RX_USBN— and TX_USBP+ 
through the connector 300, and contacts USB1_N— and 
USB1_P+ that are linked to the CPU 230 of the satellite 
navigation device 200, the tra?ic incident information is 
received for processing and analyZing. 

Refer to FIG. 2B for a transformation circuit diagram 
betWeen the TMC device and USB device of the invention. In 
the circuit diagram there are a ?rst analog sWitch multiplexer 
311 and a second analog sWitch multiplexer 312. The analog 
sWitch multiplexers may adopt analog sWitch multiplexers 
model No. NC7SB315 produced by Fairchild corporation. 
Take NC7SB3157 as the ?rst analog sWitch multiplexer 311 
as an example, it has six contacts. Contact VCC is the poWer 
supply end. Contact GND is grounded. Contact A is con 
nected to the contact RX_USBN— shoWn in FIG. 2A. Contact 
B1 receives signals of the USB device. Contact S is connected 
to a determination level USB/TMC#. Contact B0 aims to 
transmit data from the TMC device 100. Take NC7SB3157 as 
the second analog sWitch multiplexer 312, Which also has six 
contacts. Contact VCC is the poWer supply end. Contact GND 
is grounded. Contact A is connected to the contact 
RX_USBP— shoWn in FIG. 2A. Contact B1 aims to transmit 
signals of the USB device. Contact S is connected to a deter 
mination level USB/TMC#. Contact B0 aims to transmit data 
from the TMC device. Signal sWitching is based on the deter 
mination level USB/TMC#. If the determination level USB/ 
TMC# is 1, it means that the TMC device 100 is connected, 
then the contacts A and B0 of the ?rst analog sWitch multi 
plexer 311 are connected, and the contacts A and B0 of the 
second analog sWitch multiplexer 312 are connected, then the 
signals of the TMC device 100 can be transmitted according 
to the serial communication protocol. 

For poWer supply, refer to FIG. 3A for the poWer supply 
sWitch circuit diagram, Which shoWs a sWitch device. It 
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4 
includes a high-speed sWitch device 329 and an inverter 328. 
The high-speed device 329 may adopt a high-speed sWitch 
device, model No. IRLML6402, produced by an International 
Recti?er corporation. The inverter 328 may adopt an inverter 
model, No. 3LN01M, produced by SANYO corporation. The 
high-speed sWitch device 329 and the inverter 328 are con 
nected through a node C. The high speed sWitch device 329 
has a node B connecting to a determination level TMC_ON of 
the TMC device. The inverter 328 has a node D connecting to 
a contact USB_VBUS shoWn in FIG. 2A. When the determi 
nation level TMC_ON is l in the system, it means that the 
TMC device 100 is connected, and the inverter 328 is acti 
vated. The poWer supply is connected to the high-speed 
sWitch device 329, and provides electric poWer to the TMC 
device 100 from the satellite navigation device 200 through 
the contact USB_VBUS. 
By contrast, referring to FIG. 3B for the USB poWer supply 

circuit diagram, if a general USB device is connected, one end 
of the circuit is connected to the contact USB_VBUS shoWn 
in FIG. 2A, another end is the determination level USB_ 
CABLE_DET of the USB device. If the level of the USB_ 
CABLE_DET is 1, it means that the USB device is connected. 
Therefore through a voltage dividing circuit, the satellite 
navigation device 200 can get the voltage through the con 
nected USB device. 

Refer to FIG. 3C for the TMC poWer supply circuit dia 
gram. The external poWer supply of the TMC device is con 
nected to a node B shoWn in FIG. 3A through a poWer trans 
formation chip 330 Which is model No. AAT31 l0IGH-5-Tl, 
and a determination level TMC_ON output by a contact 
SHDN. If the TMC device 100 is connected to the satellite 
navigation device 200, the output level of the determination 
level TMC_ON is 1. 

Refer to FIG. 4 for the system How chart of the invention. 
First, at step 401, initially, the determination level TMC_ON 
is 0, it means that TMC poWer supply end of the system does 
not provide electric poWer. If a device is connected in such a 
condition, the system proceeds determination. If the level of 
USB/TMC# is 1, it means that the connecting device is a 
general USB device (i.e. not a TMC device). At step 402, the 
system determines Whether the level of USB_CABLE_DET 
is 1. If the level is l, the step 403 is processed to activate 
connection With the USB device, and data signals are trans 
mitted through the contacts USBN- and USBP+ to the satel 
lite navigation device. Meanwhile, the level of TMC_ON is 0, 
it means that the poWer supply of the satellite navigation 
device is provided by the connecting USB device. If the level 
of the USB_CABLE_DET is 0, it means that the connecting 
device is not a USB device, then no change occurs to the 
satellite navigation device at step 404. 

In another condition, if the level of the USB/TMC# is 0, it 
means that the connected device is a TMC device. At step 405, 
determine Whether the level of the USB_CABLE_DET is l . If 
the level is 0, connection of the TMC device at step 406 is 
activated. If the level of the TMC_ON changes to l, the 
satellite navigation device provides poWer supply to the TMC 
device. On the contrary, if the level of USB_CABLE_DET is 
1, enter step 407, namely the TMC device is not functioning; 
the satellite navigation device performs charging function, 
and the level of the TMC_ON is 0. 

Knowing the invention being thus described, it Will be 
obvious that the same may be varied in many Ways. Such 
variations are not to be regarded as a departure from the spirit 
and scope of the invention, and all such modi?cations as 
Would be obvious to one skilled in the art are intended to be 
included Within the scope of the folloWing claims. 
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The invention claimed is: 
1. A connection apparatus for a satellite navigation device, 

comprising: 
a universal serial bus (U SB) port connectable to one of a 
USB device and a tra?ic message channel (TMC) device 
that receives a traf?c message; and 

a sWitch device con?gured to: 
(1) determine a connection state based on Whether the 
USB port is connected to the TMC device or the USB 
device: 

(2) establish signal receiving and transmitting paths 
according to the determined connection state; and 

(3) enable one of receiving poWer from the USB device 
and supplying poWer to the TMC device according to 
the determined connection state. 

2. The connection apparatus of claim 1, Wherein the satel 
lite navigation device performs a positioning function 
through a global positioning system (GPS) and the tra?ic 
message is displayed on a display interface after being ana 
lyZed by a softWare. 

3. The connection apparatus of claim 1, Wherein the TMC 
device receives the tra?ic message through a radio digital 
system (RDS). 

4. The connection apparatus of claim 3, Wherein the RDS is 
operated in a PM bandWidth. 

5. The connection apparatus of claim 1, Wherein the USB 
port is connected to an electronic device by a USB1.1 stan 
dard. 

6. The connection apparatus of claim 1, Wherein the USB 
port is connected to an electronic device by a USB2.0 stan 
dard. 

7. The connection apparatus of claim 1, Wherein the USB 
port is connected to the TMC device through a serial commu 
nication protocol. 

8. The connection apparatus of claim 1, Wherein the sWitch 
device comprises a high-speed sWitch device and an inverter. 

9. The connection apparatus of claim 1, 
Wherein the sWitch device includes an analog sWitch mul 

tiplexer With a ?rst contact, a second contact, a third 
contact and a forth contact, 

Wherein the ?rst contact is adapted to receive signals from 
the USB port; 

Wherein the second contact is adapted to receive a deter 
mination level; 

Wherein the signals are transmitted to the third contact 
While the determination level is in a ?rst level; and 

Wherein the signals are transmitted to the forth contact 
While the determination level is in a second level differ 
ent from the ?rst level. 
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10. A portable system for receiving a tra?ic message from 

a traf?c message channel (TMC) device, comprising: 
a satellite navigation device con?gured to perform a posi 

tioning function through a global positioning system 
(GPS) and to display the tra?ic message on a display 
interface; 

a universal serial bus (USB) port connectable to one of a 
USB device and the TMC device; and 

a sWitch device con?gured to: 
(a) determine a connection state based on Whether the 
USB port is connected to the TMC device or the USB 
device; 

(b) establish signal receiving and transmitting paths 
according to the determined connection state; and 

(c) enable one of receiving poWer from the USB device 
and supplying poWer to the TMC device according to 
the determined connection state. 

11. The portable system of claim 10, Wherein the traf?c 
message is displayed on the display interface after being 
analyZed by a softWare. 

12. The portable system of claim 10, Wherein the TMC 
device receives the tra?ic message through a radio digital 
system (RDS). 

13. The portable system of claim 12, Wherein the RDS is 
operated in a PM bandWidth. 

14. The portable system of claim 10, Wherein the USB port 
is connected to an electronic device by a USB1.1 standard. 

15. The portable system of claim 10, Wherein the USB port 
is connected to an electronic device by a USB2.0 standard. 

16. The portable system of claim 10, Wherein the USB port 
is connected to the TMC device through a serial communica 
tion protocol. 

17. The portable system of claim 10, Wherein the sWitch 
device comprises a high-speed sWitch device and an inverter. 

18. The portable system of claim 10, 
Wherein the sWitch device includes an analog sWitch mul 

tiplexer With a ?rst contact, a second contact, a third 
contact and a forth contact, 

Wherein the ?rst contact is adapted to receive signals from 
the USB port; 

Wherein the second contact is adapted to receive a deter 
mination level; 

Wherein the signals are transmitted to the third contact 
While the determination level is in a ?rst level; and 

Wherein the signals are transmitted to the forth contact 
While the determination level is in a second level differ 
ent from the ?rst level. 


